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3 MATERIALS AND METHODS 
 
3.1 Overview 
 
The purpose of the research is to investigate the foaming behaviour on two types of 
ionic liquids with different anions for effective capture of CO2. In the present chapter, 
the details of materials involved and related experimental setup are discussed in detail. 
This chapter is divided into four sections. Section 3.2 and 3.3 deals with the materials 
used for the present studies and the preparation of sample solution, respectively. The 
details on the experimental setup for foaming behaviour are discussed in section 3.4. 
Section 3.5, 3.6 and 3.7 are details on the vary operation condition namely, type of 
anions and temperatures respectively. 
 
This research is partially based its finding through parameters research method because 
this permits a flexible and iterative approach. For the data gathering, the choice and 
design of methods are constantly modified because it will try to find and develop 
theories that will explain the relationship of one variable with another variable through 
qualitative elements in research. Figure 3.1 shows the overall process of the experiment. 
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Figure 3.1: Overall process of the experiment 
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3.2 Chemicals 
In the present study, the ionic liquids (ILs) used are 1-butyl-3-methylimidazolium 
tetrafluoroborate [bmim][BF4] and 1-butyl-3-methylimidazolium chloride [bmim][Cl], 
meanwhile for alkanolamine solution used is MDEA which was purchase from local 
manufacture name Merck Malaysia with a purity of 99 mol%. The structures for 
experimental solution are shown in Table 3.1 together with its molecular structure. 
Deionised water is use for the experiment. Pure nitrogen gas was used in the foam 
formation testing as bubbling gas in order to prevent the degradation of ILs that may 
affect the foaming data. Carbon dioxide (CO2) gas was used to introduce CO2 gas into 
sample solution. 
 
Table 3.1: The structure and molecular structure of experimental solution used in 
present study. 
 
 
 
 
 
Components Structure Molecular formula 
[bmim][BF4] 
 
C8H15BF4N2 
[bmim][Cl]  
 
C8H15ClN2 
MDEA  
 
C5H13NO2 
Water  
 
H2O 
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3.3 Preparation of sample 
All samples were prepared freshly and retained at room temperature for 24 hours to 
ensure their solubility at the desired condition. The sample solution for the 
[bmim][BF4], [bmim][Cl] and MDEA are prepared based on mole percentage. All 
samples were kept in airtight vials and sealed with parafilm to prevent any possible 
humid effects on the samples. CO2 is channeled into the prepared solution by bubbling 
through the fresh solutions of ILs. The sample will be introduced to a constant CO2 gas 
flow for 5 minutes where CO2 will be absorb by the sample solutions. 
 
3.4 Experimental setup 
Foaming test is conducted by using measuring cylinder with calibrated 1000 ml is 
vertically positioned. The spherical diffuser stone was used in the testing of foam 
formation. Prior usage of the ionic liquid, the diffuser stone was used in 150 ml distilled 
water for at least one hour. This is due to prevent any possible moisture content and 
impurities while conducting the test. The foaming tendency will be evaluate according 
to various concentrations of ionic liquids. 150 ml of the aqueous solution of ionic 
liquids sample was poured into 1000 ml measuring cylinder and the diffuser stone was 
introduced into the solution. Carbon dioxide (CO2) gas is then forced into the solution 
for 5 minutes. This is to introduce CO2 gas into ionic liquid where it is absorbed by the 
solution. The original height of the solution is recorded. Then, a constant nitrogen flow 
is allowed through the diffuser stone into the solution for 5 minutes until it reaches a 
constant height before the nitrogen flow is stop. The time for foam to break until its 
original height is recorded using stopwatch. This time called foam collapse time. The 
foaming test is conduct three times to get an average value for every case of experiment. 
Analysis of the data will be presented in graph for discussion for behaviour of the foam 
in each case of experiment. After the third test, nitrogen gas was bubbled for another 30 
minutes through diffuser stone into distilled water and the usage water will change for 2 
until 3 times to clean the diffuser stone from the sample solution. The experiment 
procedure is repeated for different operating condition. Table 3.2 shows the summary of 
